Modulation of Proinflammatory Cytokines in Monocyte-Derived Dendritic Cells by Porcine Reproductive and Respiratory Syndrome Virus Through Interaction with the Porcine Intercellular-Adhesion-Molecule-3-Grabbing Nonintegrin.
Porcine reproductive and respiratory syndrome virus (PRRSV) is an economically important global swine pathogen. PRRSV infects porcine dendritic cells (DCs), but the effects of the interactions with DCs are largely unknown. Current research focuses on the production and regulation of interferons and selected inflammatory cytokines in DCs, which may play key roles in immune modulation. In addition, PRRSV also downregulates swine leukocyte antigen class I (SLA-I), SLA-II, and CD80/86 costimulatory molecules in DCs. In this study, we aim to evaluate the PRRSV immunomodulatory effects on monocyte-derived DCs (MoDCs) through interactions with porcine DC-SIGN (pDC-SIGN) receptor. We demonstrated that blocking the PRRSV and pDC-SIGN interactions in MoDCs with recombinant hICAM-3 did not affect the regulatory effects of PRRSV on SLA-I, SLA-II, or CD80/86 molecules. The hICAM-3 did not affect the morphological changes on MoDCs associated with their activation and maturation after PRRSV infection, and did not impair the virus infectivity in these cells either. The mRNA levels of tumor necrosis factor alpha (TNF-α), IL-12p35, IL-1β, and IL-6 were upregulated after hICAM-3 treatment or PRRSV infection, but in the presence of the blockage of pDC-SIGN in MoDCs with hICAM-3, PRRSV did not modulate the expression of these genes. However, in the presence of an anti-pDC-SIGN monoclonal antibody (mAb), we showed that PRRSV infection significantly reduced the mRNA expression levels of TNF-α and IL-1α, but enhanced the expression of IL-12p35 in MoDCs. Both hICAM-3-Fc and pDC-SIGN mAb treatments did not modulate proinflammatory cytokine protein levels in the culture supernatants of PRRSV-infected MoDCs. The results indicate that blocking the PRRSV-pDC-SIGN interactions by recombinant hICAM-3-Fc did not significantly affect virus infectivity, DC maturation, and proinflammatory cytokine gene expression in infected MoDCs. However, blocking the PRRSV-pDC-SIGN interactions on MoDCs with an anti-pDC-SIGN mAb revealed differential regulatory effects on specific proinflammatory gene expressions in those cells.